<1»H*»«OT (JP) (12) & 4# 1^ ^ $g (A) 



#W¥7- 153693 

(43)&HB ¥^7^(1995) 6 



H0 1L 21/205 





ft g|¥5 -296649 




000001993 










(22) miS B 


¥^5^0993)11^260 


































a A) KM A 





(54) v;i^*>/t5trtl«S»l 



(57) £M#j] 




BEST AVAILABLE COPY 



1 

*>'<jJWtJ«KBK:*JC»T. *lffl^£, — iio^^Xfl 
|3J-^©«8BSB£, filTia««SBJ:0*FflaMK:iSiOf=t 

co o o n 

[0 00 2 ] 

©fiSHSfcSMWKift^fc > 7 -/ >«SS 2 WttO&i 
a#fflo*>*iri»*. -/>^>f>i^2i^0^ 

^>^0/ca6Cca»©fl«S©ft^O 1 g£f#±-r££ 

co oo 3] ctuc*tu RB©S»*«:|SLhU Urf» 

rgeis o ^ ^ * > / *5aMc«ea#a * . 

*-h»A£) ir>P-h'l h»tH^) £ 

**ffllS<S!>jaHCCiegfi:0. P- K£*»6lftAUfc*flElg2 

UTS 6CC«»**l»I±r *fc»CCPM© 

fiHBxn^f f s j&fl^* 2 »-ro*« ut 2 mommz 

»J5M-*J:5CCUT, — #<D£«#X>^>x©/c«> 
ff±r5K«cf6^©SSCCTSWiaiK J fel»ff^*<fc 
-r*c£#iatt$*iTi><5. 
CO 00 5 ] 



(2) «B3?7- 1 53 893 

2 

[»w^w«ui:5<!:-r-ssran u*pu&#6iwiB«£* 
<Dvji/^^+>^j«Hssacc*jt»T— ymmm&s > 

1I<Df&JBi£fT 5 2 »r OiMgT* 5Ci^g 

B#^ffcT£C<!:£ftofc. T&fc>5. WRf^-fx 

tt4S. 3Jf<D££«:6&P!&B£&9. 

io a+ras* ut c e> tt»« toffijRS&KB-r 

6 C *-i£fifi <* /c«>SEJ«Si £ ©SMI* gfrT fctf>© 

[0006] ftaosawa^-f *-c«*, ^© D a oW£ 

tie^Ki&ttii** - inrtT*sia$ n& t £*» 
eiSBtsia & * - > n.- Art cct&g s *i * c <t <t & 

y - - Artcci9:B^ssia«/J>®!fbf -5 c t tm*. 

ft*©«:*ru C©<fc5&^©^§&&U£&^6© 

c o o o 7 ] + >^0MSSB«:*m£ 

tLb©£ 5 ^ >^>XB$ccfcjl&AJ 

i^tTT # . U fe tftaffiS* 1 * #<&6&C*vjU^^ + 

[0008] 

30 ■Ccft:3K/c*^©vi^^ + >^SMWKatt, 2o 

CC^B^*XH*f f 5 ^MJI^F^ ^r^Sti-r £ C £ TSt£ 
h u -<±(OSK{CfiHa*ff ^> + >^^afiJcH«B 

{CfcC*T, -il<DfiSBIXfI«C^S/j:#Xg© 

©w®6c srgaa»©*as^©» j: o o £ < taw & 

Ut, friB«»»J:0*fBISW«:lSlDI : tW6tiSf±W?F 
£«r»»£r*. 

• B*«ir©J:^«cffifflr43&>*ttwr5. 

CO 0 I 0 ] 

ci^ffl] **M©^^^^+>^aacH»BTtt. ana 

lffi^D^^(c£»R«cX*i«cK(;T^BScAftilS. -r«c 
o-KS£. IBA£»ffl«:M«:-rs£#«c«3e>ec»a 



(3) 

3 

>; - ^ > vthsmtsi b<Dv&n ^ »; - ~ > & 
co o i i ] iftBia^a-r^^tcpof^vx^B 

[0012] M^6^>f-t>X«^(!:^^tf ^ 

■r. 

[0013] ccDj^cc-r-sci-c. *RSffi«ctt, — m 
fla&ft s n * /c # <t & * <o-t\ 3SE<DKHffi»**/h $ t > 

[0014] 

[0015] mimte&mwicj:*— nnM^ufcv 

mm I a - 1 e CCttl^— »tt®{±W*f 2 a ~2 e #K 
t^ntt^o ^ltM^2a-2d{C(J7 , P-fe^ 40 

2a«CttP-FS3#. f±ffl#2 bCCttMRS*^ f± 
W#2 cfCtt»l J^*** y>^S5 (A 1 HER) . ft 
W#2decH*2*^*$Mj>i^6 (ITOJSSB) 

[0 0 16] *l8Hl«cS»3mc*jl!fflS3-6. 
4* mK£6KP-F^3£|5l^tKr&£^f§P-- F 

^3* % sn^^^yv^sira^ttraa^WMi so 



ftra^P 7- 1 53 69 3 

4 

[0017] fcfc, *«ffiS3-6, 3' -6' ttT^ 

w»-r5/cA©**<owjai*Sffl Oino&to Mass 

[0018] *AaSS3~6«f±W#F2 a — 2 e 

M«c**«as«7 a -7 er^rasnc&gcci&JB-ca- 

mis%l***2ZWftX®MSClfomx&&&5tctj;r>X 
[0019] *Fi8M 1 rtKtt®K@fi©»3£»«-c&* 

[0 0 2 0 ] p- FS3*icfceHHila 

- F£3 * «cttSegSKU&<fcS«a- F 

-ens. mizrty$v>2fms*s£v : *i8&iz'*v 

i > £ - y * f r^ffiffl»«cc«i 
— ca^ra** 5 h^ilo^lr# 

tBa««i I TOX^-^>;>^Biit-^i*iRW 

fcj-irn*. »2^/<5r^'j>ys«:feir»r^i6fiJci« 

[002 1] H2CC*^CCffiC>€>nSS«*- F<D&r 

ffiia*^-r. bi«s«*- F#3r2*'<? * »j>^s«c 
isiccKowwens. 2ooa*shu-f©ra«:«sB2^ 

y ^ rj > ^ 6 o tttftc t - 4r *iji*©CCiM?«c 
[0 02 2 ] 1K^7- h 1 0©T»«ctt»li*J* 0 . ^ 

[0 02 3 3 -x-r^c ^ * 'J >y»B©ttffi* 

mnmrz. -^if«cttw#2a*iiao»r+rafiia>f- 



5«cifiiW-5J:^«c-r&. n«£©fi*CC&*£tttt#2 c 
£Hl>T««*7- h £1$ 1 v * U > 5 CCjHiS 

a i©#ttJdM*tT5. RRflttfTa. an 

4r->^-^UT*T*jH»)ffl-r. o*f«Ctttt#2 c£BJ 
>;>^6{C$AU I TOR©»ttflM£fT5. IT 

oj«©fijtj«^»T"rs tztpmm i ^ur 

[0 02 4] ft|jB®4©t-dr*i«^WCc»r«L/fciS 

*<0»^6c;X(slo^MXfM^6m±^2 btclg«3 
fi/cJW»^4CC«iLrttW*2 eCCffittStifc^fllffl* 
£4' )&*aU»S<i:br46ffl$4i-SJ:^tcta:ffi<0SEE*» 

S4* 3&«*lHl*»6W*n<»aiOrBlbf¥-r-5 4i4>«:. 

* -cttJiss iir^ur t »fcftj<»a 4 t*/£R&a© ^> 

tt»*>6C©Jra*ffi4£«J9ttu «ilOJSWrK««® 
fTlHlftI»S4^IX0Wtr*o/cf±W^2b{c 

-5- fit, ^£&nri v>#m?* <owm&& 

«*>«ci«i^tS. c*iKJ:*K f±W#2b«c«tt 



C4) W7- 1 5369 3 

6 

CO 0 2 7 1 3tc*s. **|B«:J:S^ju^^ + >^^^^ 
tawnier, ^xvcvdm, x**>i/sa 

[0029] 

20 S£I^U»tt©^«S«:«it, Cft6©5 %'AM<DS> 

ffi***T 5 ^simo^ciM^ was©;? ««« 
ciaBsoaswj:^] 

[n 1 ] ntfcwr***^? * >;>^a© 

[M2] %:§m<D— SOSWr * £ * ' * * * 'J > ^$£88 
«*7-h©K®ia a 
30 [flF#©SW!B] 

1 : - 

2 a - 2 e : {±®jr 

3 : P- KIL 3' : ^{lu- KM 

4 : MJSS. 4' : 

5:IU^'7^<J>^ 5* : ^(MI 1 v *y 

6 : »2^$i;>^ 6' i^OIS^ 

7 a -7 e : ««ESiS 
40 10: h 

1 1 : Stic h U A 



(5) 



#KFF7- 1 5 3 69 3 



CHI ] 



[02 ] 




4****. ysjKn 



4 $2 X/\VW7*3L 




Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 07-1 53693 

(43)Date of publication of application : 16.06.1995 

(51)lnt.CI. H01L 21/205 ~ 



(21 Application number : 05-296649 (71 Applicant : SHIMADZU CORP 

(22) Date o f filing: 26.11.1993 (72)lnventor : SHIMOZATO YOSHIHIRO 

(54) MULTICHAMBER TYPE EQUIPMENT FOR FORMING FILM 

(57)Abstract: 

PURPOSE: To obtain equipment which continues an operation 
also at the time of maintenance and does not need 
enlargement of the area of installation, by a construction 
wherein a preliminary chamber having the same construction 
as a processing chamber for executing the maintenance is 
connected to one of a connecting part. 
CONSTITUTION: An intermediate chamber 1 is disposed at 
the center of equipment. This intermediate chamber 1 is 
formed in the shape of a pentagonal pillar and gate valves 2a 
to 2e in the same shape are provided on lateral sides 1a to 1e 
thereof respectively. Processing chambers necessary for 
processes, i.e., a load chamber 3, a heating chamber 4, a first 
sputtering chamber 5 and a second sputtering chamber 6, are 
connected radially to the gate valves 2a to 2d respectively. To 
the remaining gate valve 2e t a preliminary heating chamber 4' 
is to be connected when it is needed. In addition to the processing chambers 3 to 6 and 4' 
connected to the intermediate chamber 1, a preliminary load chamber 3' having the same 
shape as the load chamber 3, a first preliminary sputtering chamber 5' having the same shape 
as the first sputtering chamber 5 and a second preliminary sputtering chamber 6' having the 
same shape as the second sputtering chamber 6 are disposed separately from the equipment. 
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* NOTICES * 



Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " ~~ : ' ' J 

[Claim 1] Multi chamber formula membrane formation equipment which forms membranes to the substrate on a substrate tray 
by moving between each processing room which holds with a vertical posture and performs each process required for 
membrane formation so that two substrate trays characterized by providing the following may be countered. Takumi Nakama. 
Two or more processing rooms where each performs one of each processes required for a series of membrane formation 
processes. The connection of the same configuration for being prepared in the side of a middle room mostly [ one ] from the 
number of two or more aforementioned processing rooms, and connecting one of each of the processing room. The sluice 
valve attached in a middle room side from the aforementioned connection, and the same composition as each processing 
room. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] this invention relates to multi chamber membrane formation equipments used in order to mass- 
produce the liquid crystal display produced according to a thin-film-fabrication process, such as a sputtering system and 
plasma CVD equipment. 
[0002] 

[Description of the Prior Art] When forming various kinds of thin film devices, such as TFT and an ITO film for light filters, 
conventionally, a sputtering system and plasma CVD equipment are used. With these equipments, in order to improve 
productivity, the equipment of the 2nd page method of an in-line vertical mold which put two or more membrane formation 
rooms in order in in-series is used. Although it was good, when stopping one in two or more membrane formation rooms for a 
maintenance, the equipment of the 2nd page method of an in-line vertical mold needed to stop the all rooms of not only the 
membrane formation room but equipment, and its operating ratio was low. [ of the throughput under equipment operation ] 
Therefore, productivity was low, when seeing from the productivity also in consideration of maintenance time, even if the 
throughput under operation was good. Moreover, by the in-line method, extension and exchange of a chamber were difficult, 
and in order to be membrane formation process change, it had to convert by suspending prolonged equipment. 
[0003] On the other hand, there is multi chamber formula membrane formation equipment with which it improved and 
productivity moreover indicated the operating ratio of equipment by Japanese Patent Application No. No. 260844 [ two to ] as 
good equipment. 

[0004] This arranges a membrane formation room, and two or more load rooms (substrate khat carrying-in room) and unload 
rooms (substrate khat taking-out room) in the circumference of a middle room, carries in to each membrane formation room 
the substrate khat for the 2nd page membrane formation of a vertical mold carried in from the load room through a middle 
room, and forms membranes at each membrane formation room. Moreover, in case it stops since one **** is a maintenance 
as it provides at a time two pairs of membrane formation rooms which perform a membrane formation process of the same 
kind and 2 sets of **** are constituted, in order to improve an operating ratio further taking advantage of the feature of this 
equipment, it is indicated that it is made to continue membrane formation operation in **** of another side 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the membrane formation room which performs membrane 
formation of the same kind is the need two pairs at a time in order to enable it to continue membrane formation in the 
aforementioned conventional multi chamber formula membrane formation equipment, while one **** maintains, equipment will 
be enlarged. That is, when the number of thin film processes required for thin film device manufacture was one, two rooms 
were needed at the time of four rooms and three layers, at the time of two-layer, six rooms were needed, whenever the 
number of laminatings increased, the number of rooms will be increased and enlarged by double precision, and installation 
area will spread. Especially, with this equipment, since it will interfere with the next membrane formation room if the number 
of loculus increases, in order to center on a middle room and to install a membrane formation room in a shell radial, in order 
to prevent this, it is necessary to prepare the connection room for detaching the distance of a membrane formation room and 
a middle room, and will enlarge increasingly. 

[0006] In the latest various thin film devices, since there are many products made from a cascade screen in order to improve 
the quality, and these products are moreover usually manufactured in a clean room, membrane formation equipment will also 
be installed in a clean room. Maintenance of an air cleanliness class was so difficult for the clean room that the area was 
large, and since a sustaining cost also increased, it was that to which such large-sized equipment does not get used to to 
miniaturize the equipment installed in a clean room being desired. 

[0007] this invention solves the above problems in multi chamber membrane formation equipment, operation can be continued 
also at the time of maintenance NANZU. and it aims at offering the multi chamber formula membrane formation equipment 
with which installation area moreover does not become large 
[0008] 

[Means for Solving the Problem] The multi chamber formula membrane formation equipment of this invention made in order to 
solve the above-mentioned problem In the multi chamber formula membrane formation equipment which forms membranes to 
the substrate on a substrate tray by moving between each processing room which holds with a vertical posture and performs 
each process required for membrane formation so that two substrate trays may be countered A middle room and two or more 
processing rooms where each performs one of each processes required for a series of membrane formation processes. The 
connection of the same configuration for being prepared in the side of a middle room mostly [ one ] from the number of two 
or more aforementioned processing rooms, and connecting one of each of the processing room, It is characterized by 
connecting to one of the aforementioned connections the spare room which has the same composition as the processing 
room which is equipped with the sluice valve attached in a middle room side, and each processing room and the spare room 
of each processing room which has the same composition, and next maintains from the aforementioned connection. 
[0009] Hereafter, it explains how the multi chamber formula membrane formation equipment of this structure acts 
[0010] 

[Function] With the multi chamber formula membrane formation equipment of this invention, a process required for a thin- 
film-fabrication process is embraced. The membrane formation room for a required processing room. i.e.. each thin film layer 
The load room which carries in a substrate to equipment, and the unload room further for taking out when setting aside 
carrying in and taking out, In what has required preheating, if a substrate cooling room and substrate cleaning are required 
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when substrate cooling is required, a preheating room and, a substrate cleaning room will be attached in the circumference of 
a mrddle room, a substrate khat is sent to these loculus one by one, and a predetermined membrane formation process is 
made. 

[001 1] While repeating membrane formation, loculus to be maintained arise. At a preheating room, it is open-circuit repair and 
washing of a heater, and it is washing and it will be necessary for it to be target exchange work, and to maintain periodically 
or accidentally for each reason for every loculus of the at a substrate cleaning room, as a cause of a maintenance, at 
washing and sputtering systems, such as a thin film which adhered to the chamber wall about the membrane formation room. 
In this invention, the spare room which has the composition same among each loculus as the loculus which must be 
maintained by top priority to the next is connected to a spare-room connection. And it is used instead of being the loculus 
for which the connected spare room was used after this spare-room connection end until now. and a maintenance is needed. 
The sluice valve of the loculus and the middle room for which were followed, it was used until now and a maintenance is 
needed is made close, and these loculus are separated from equipment And the separated loculus are moved to somewhere 
else, a required maintenance is performed, and it changes into the state where it is connectable with equipment immediately 
at the time of a next maintenance. 

[0012] The place where the maintenance was needed from equipment at and loculus were separated serves as a connection 
of a new spare room. Next, the spare room which has the same composition as loculus to be maintained here is connected 
like last time, and the same work as the following is repeated, 

[0013] By doing in this way, in a middle room, since a processing room required for a series of membrane formation processes 
and one more spare room become [ that additional connection is made and ], although the installation area of equipment is 
small, equipment can be continuously worked also at the time of a maintenance 
[0014] 

[Example] Hereafter, the example of this invention is explained using drawing. 

[0015] A view 1 is a plan of a mufti chamber formula sputtering system having shown one example by this invention. In 
drawing, the middle room 1 is arranged in the center of this equipment. This middle room 1 is formed in 5 prism configuration, 
and the sluice valves 2a-2e of the same configuration are formed in each of those sides 1a-1e. And each processing room 
required for a process is connected to each sluice valves 2a-2d. namely, — sluice valve 2a — the load room 3 — the 2nd 
sputtering room 6 (ITO membrane formation) is connected [ sluice valve 2b / sluice valve 2c ] to the 1 st sputtering room 5 
(aluminum membrane formation) and 2d of sluice valves for the heat chamber 4 at the radial, respectively And preheating 
room 4' as a new spare room will be connected to the remaining sluice valve 2e in the future so that it may mention later. 
[0016] each processing room 3- connected to the middle room 1 — 6 and 4 — preliminary load room 3' which has the shape 
of the load room 3 and isomorphism further except the 1st sputtering room 5, 1st sputtering room of reserve 5' which is 
isomorphism-like and the 2nd sputtering room 6, and the 2nd sputtering room 6 of a reserve that is isomorphism-like* 
separate equipment, and is carried out every exception 

[0017] In addition, all of each processing rooms 3-6 and 3' - 6' are unit-ized, and the control unit (not shown) of the center 
for both carrying out supervisory control of the operation of the whole equipment to the middle room bottom is installed in 
each processing room bottom in the control unit (not shown) required for operation of each processing room, a central 
control unit — the control between each processing room — carrying out — control of each processing room — the control 
unit for every processing room — a line — it is like 

[0018] Each processing rooms 3-6 have come to be able to carry out desorption easily in a part for the connector area which 
does not illustrate connection of the control system of the control system for every processing room unit of that, and a 
central control system, either while bolt connection is made so that desorption can be easily carried out to the middle room 1 
in the connections 7a-7e outside sluice valves 2a-2e. 

[0019] The turntable T which is the conveyance mechanism which can be freely rotated in the middle room 1 is formed, the 
substrate khat of the 2nd page method of a vertical mold can rotate on this, and the course can be changed now in the 
direction of a processing room used as the following process. 5 

[0020] The evacuation system and the substrate khat conveyance mechanism are prepared in the load room 3 and 
preliminary load room 3' among each processing room. The heater style other than an evacuation system and a substrate 
khat conveyance mechanism is prepared in a heat chamber 4 and preheating room 4'. The evacuation system, the substrate 
khat conveyance mechanism, and aluminum sputtering mechanism are prepared in the 1st sputtering room 5 and 1st 
sputtering room of reserve 5'. It enables it to have formed membranes at this 1st sputtering room, moving a substrate khat so 
that membranes can be uniformly formed to a iarge area substrate with a small target Moreover, the evacuation system, the 
substrate conveyance mechanism, the ITO sputtering mechanism, and the heater are formed in the 2nd sputtering room 6 
and 2nd sputtering room of reserve 6'. Also at the 2nd sputtering room, it can be made to perform move membrane formation. 

[0021] The cross section of the substrate khat used for this invention at drawing 2 is shown. Drawing is attached in the 
perpendicular direction so that two substrate trays 1 1 which show the time of a substrate khat being in the 2nd sputtering 
room, and held the substrate in the substrate khat 10 may counter. Between two substrate trays, the interval required for the 
heater attached in the 2nd sputtering room 6 to pass has opened. 

[0022] There is a wheel in the lower part of the substrate khat 10, and conveyance is performed by rolling the rail top 
prepared in each processing room or the middle room. 

[0023] Next operation of the sputtering system of this composition is explained. First the substrate khat by which the 
substrate was laid in the 2nd page is carried in to the load room 3, and evacuation is carried out until it will be from 
atmospheric pressure in a vacua. Next sluice valve 2a is opened and it sends out to the turntable of the middle room 1 , and 
sluice valve 2a is made close. Turntable T is rotated, and a substrate khat is turned to the 1st sputtering room 5. If it 
becomes the predetermined sense, after opening sluice valve 2c, conveying a substrate khat in the 1st sputtering room 5 and 
making sluice valve 2c close, it is set as predetermined membrane formation conditions, and move membrane formation of 
aluminum is performed. After a membrane formation end. the 1st sputtering room 5 is returned to a vacuum sluice valve 2c is 
opened, and a substrate khat is sent out to Turntable T. Next sluice valve 2c is made close. Turntable T is turned to a heat 
chamber 4. sluice valve 2b is opened, and a substrate khat is conveyed in a heat chamber 4. After making sluice valve 2b 
close, it heats on condition that predetermined, same conveyance on Turntable T is performed after a heating end. it carries 
ItAV^ 2n<J sputtering room 6 * and move membrane formation of an ITO film is performed. After membrane formation of an 
ITO film is completed, a substrate khat is returned to the load room 3 through the middle room 1 , nitrogen gas is introduced 



http:/ / www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 2003/06/1 2 



3/3 s<— 



from a vacua, the interior of a room is made into atmospheric pressure, and a substrate khat is taken out outside. By 
repeating such a series of operation, membranes are formed continuously. 

[0024] When the heater of a heat chamber 4 is disconnected accidentally, preheating room 4* is attached in sluice valve 2e 
and the control system of preheating room 4' is connected with a central control system. And change of a setup is directed 
that preheating room 4' which changed to the heat chamber 4 connected to the central control system from the next 
membrane formation process at sluice valve 2b. and was connected to sluice valve 2e is used as a heat chamber While 
preheating room 4' connected to sluice valve 2e operates as a heat chamber from next time by this, the heat chamber 4 
which was operating as a heat chamber until now is removed from the system of membrane formation equipment. This heat 
chamber 4 is separated from the connection which is in the outside of a sluice valve in this state, and the maintenance work 
of open-circuit repair is done in somewhere else. 

[0025] Then, since aluminum target of the 1st sputtering room was exhausted, when it is necessary to carry out target 
exchange. 1st sputtering room of reserve 5' is connected to sluice valve 2b in which the heat chamber 4 was attached last 
time at connection 7b. And while connecting the control system of 1st sputtering room of reserve 5' with a central control 
system, it is directed that 1st sputtering room of reserve 5* replaces the 1st sputtering room 5 from next membrane 
formation. While 1st sputtering room of reserve 5' connected to sluice valve 2b operates as the 1st sputtering room from 
next time by this, the 1st sputtering room 5 which has operated as a sputtering room of aluminum until now is removed from 
a system. And 1st sputtering room 2c is separated from the connection of the outside of sluice valve 2c. and target exchange 
work is made in somewhere else. 

[0026] By connecting to the connection for spare rooms at the time the spare room of the similarly same composition as the 
processing room for which a maintenance is needed next, the stop time of the equipment for a maintenance is shortened 
sharply, and this or subsequent ones can continue operation almost continuously. 

[0027] In addition, with the multi chamber formula sputtering membrane formation equipment by this invention, although the 

membrane formation room used two rooms of a move membrane formation method, it is not restricted to this. 

[0028] Moreover, in this example, although it had the membrane formation room, the load room, and the heat chamber as a 

processing room, even if it has not only this but an unload room, a substrate cooling room, and a substrate cleaning room this 

invention can be carried out. Moreover, this invention is applicable not only about a sputtering system but plasma CVD 

equipment, etching systems, or these compound equipments 

[0029] 

[Effect of the Invention] As mentioned above, as explained, while connecting each processing room required for a membrane 
formation process with the multi chamber formula membrane formation equipment of this invention on radiation to a middle 
room The spare room of a processing room which is equipped with the spare room of the same configuration as each of these 
processing rooms, and does next maintenance work among these by enabling it to connect with the reserve connection of a 
middle room While be.ng able to shorten the stop time for a maintenance, the installation space of equipment can be made 
into the minimum. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS ■ — - — — — 

[Brief Description of the Drawings] ^. 
[Drawing J ] The plan of the sputtering system which is one example of this invention. 

[Pjrawing_2l The cross section of the sputtering-system substrate khat which is one example of this invention 
[Description of Notations] 
1 : Takumi Nakama 
2a-2e: Sluice valve 

3: A load room, 3' : preliminary load room 
4: A heat chamber, 4' : preheating room 

5: The 1st sputtering room, 5' : the 1st sputtering room of a reserve 
6: The 2nd sputtering room, 6* : the 2nd sputtering room of a reserve 
7a-7e: Connection 
10: Substrate khat 
1 1 : Substrate tray 
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Drawing selection l drawin 5 2 
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Drawing selection |^ raw ' n S 2 jirj 
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